M2
ADCs

M3 PreAmplifiers

PA_pOut[3:0]

Vref_adc{1:0]

device_pclk_adc_chip[1:0]

psysref_adc_chip[1:0]

M4
ADC_ClockStation
device_pclk_adc_chip[1:0]

psysref_adc_chip[1:0]

M1

preamp_pout[3:0] Mpmpugadc[a.o]
preamp_nout[3:0] ninput_adc(3:0]
vref_adc[1:0] @l vcm_adc_chip[1:0]

device_pclk_adc_chip[1:0]
device_nclk_adc_chip[1:0]
psysref_adc_chip[1:0]
nsysref_adc_chip[1:0]

sync_adc_chip[1:0] .

sync_adc_chip[1 .O]J

dlinkOp_adc([3:0]
dlinkOn_adc[3:0]
dlink1p_adc[3:0]
dlink1n_adc(3:0]
dlink2p_adc|
dlink2n_adc(3:
dlink3p_adc[3:0]
dlink3n_adc[3:0]
spi_adc_data
spi_sdout_adc_chip[1:0]
spi_adc_sclk

dlinkOp_adc[3:0]

dlink1p_adc[3:0]

—
dlink2p_adc(3:0]

—
dlink3p_adc(3:0]

spi_adc_data
PI_SdoUT_adc_Chip[T0]
B0C SR

Jo
SpI_Cs_adc_chip[T:0]
'Sp_adc_res

€
Pwan_adc_chip[1:0]

spi_adc_reset:

sync_adc_chip[1:0]

dlinkOp_adc([3:0]
dlinkOn_adc[3:0]

dlink1p_adc[3:0]
dlink1n_adc[3:0]

dlink2p_adc(3:0]
dlink2n_adc[3:0]

dlink3p_adc[3:0]
dlink3n_adc[3:0]

spi_adc_data
spi_sdout_adc_chip[1:0]
spi_adc_SCLK
spi_cs_adc_chip[1:0]
spi_adc_Reset

pwdn_adc_chip[1:0]

A

device_pclk_to_adc_chip[1:0]
device_nclk_to_adc_chip[1:0]

psysref_to_adc_chip[1:0]

et 115 sTe1_to_adc_chip[1:0]

adc_clkbase_osc_pclk
ET ET SC_ncl adc_clkbase_osc_pclk
adc_clkbase_osc_nclk

device_pclk_to_dac_chip[1:0]

psysref_to_dac_chip[1:0]

device_pclk_to_dac_chip[1:0]
device_nclk_to_dac_chip[1:0]

psysref_to_dac_chip[1:0]

et 115\ sTE1_t0_daC_chip[1:0]

M16

DACs
device_pclk_to_dac_chip(i:0]

psysref_to_dac_chip[1:0]

M17

iouta_p_dac_chip[1:
iouta_n_dac_chip[1:0]
ioutb_p_dac_chip[1:0]
ioutb_n_dac_chip[1:0]
ioutc_p_dac_chip[1:0]
ioutc_n_dac_chip[1:0]
ioutd_p_dac_chip[1:0]
ioutd_n_dac_chip[1:

DAC_Drivers M8

SYS_ClockStation

adc_clkbase_osc_pclk

adc_clkbase_refclk_p

adc_clkbase_refclk_p)
adc_clkbase_refclk_n

adc_clkbase_device_clk_p[1:0]
adc_clkbase_device_clk_p[1:0];
adc_clkbase_device_clk_n[1:0]
adc_clkbase_psysref[1:0]
adc_clkbase_nsysref[1:0]

adc_clkbase_psysref[1:0]

dac_clkbase_device_clk_p[1:0]
dac_clkbase_device_clk_n[1:0]

dac_clkbase_device_clk_p[1:0]

adc_clkbase_cs
adc_clkbase_sclk

adc_clkbase_sdio ;

pwdn_adc_chip[1:0]

adc_clkbase_refclk_p
adc_clkbase_refclk_n

adc_clkbase_device_clk_p[1:0]
adc_clkbase_device_clk_n[1:0]

adc_clkbase_psysref[1:0]
adc_clkbase_nsysref[1:0]

dac_clkbase_device_clk_p[1:0]
dac_clkbase_device_clk_n[1:0]
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adc_clkbase_sclk
adc_clkbase_sdio

adc_clkbase_status[5:0] ‘O - m— a
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adc_clkbase_vexo_sclk
adc_clkbase_vcxo_ena

device_pclk_to_dac_chip[1:0]
device_nclk_to_dac_chip[1:0]
psysref_to_dac_chip[1:0]
nsysref_to_dac_chip[1:0]

'\outa _p_dac_chip[1:0]
fouta_n_dac_chip[1:0]

'mulb )_p_dac_chip[1:0]
ioutb_n_dac_chip[1:0]

' ioutc_p_dac_chip[1:0]
ioutc_n_dac_chip[1:0]

'\outd i_p_dac_chip[1:0]
foutd_n_dac_chip[1:0]

sync_n_cd_dac_chip[1:0]

sync_n_cd_dac_chip[1:0]
sync_n_ab_dac_chip[1:0]
sync_p_dac_chip[1:0]
sync_n_dac_chip[1:0]

oo gac
sync_p_dac_chip[1:0]

dac_chip0_dlink_p[7:0]

dac_chip0_dlink_p([7:0] -
ol dac_chip1_diink_p(7:0]

dac_chip0_dlink_n|

dac_chip1_dlink_p[7:0]
dac_chip1_dlink_n[7:0]

txenable_dac_chip[1:0]

txenable_dac_chip[1:0]
—

reset_dac
slee

reset_dacs D.
aTarm_dac_cnipl10]
EENED

P aar
SpI_S30_0ac_Chip[T-0]
SPI_SCIk_0ac

SpI_Cs_dac_chip[T:0]
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—

adc_clkbase_osc_nck | 'adcﬁc\kbaseﬁosc}c\k

sys_clkbase_xmc_pclk
Sys_clkbase_xmc_ndl

adc_clkbase_osc_nclk

'sysfclkbasefxmc _pclk
sys_clkbase_xmc_nclk

sys_osc_clk_p
sys_osc_clk_p Sys_osc_ck_n
sys_osc_clk_n

sys_clkbase_osc_clk_p
sys_clkbase_osc_clk_p| 5y5. OKbase_0sC_ck_n
sys_clkbase_osc_clk_n = —

sys_clkbase_dclk_p[5:0]
sys_clkbase_dclk_p|
sys_clkbase_dclk_n|

sys_clkbase_sdclk_p[5:0]
sys_clkbase_sdclk_n[5:0]

sys_clkbase_sdclk_p[5:0]

sys_clkbase_cs

sys_clkbase_cs Sys_clkbase_sclk
sys_clkbase_SCLK' 5y5. OKbase_sdio

adc_clkbase_status[5:0]

adc_clkbase_vcxo_sdio
adc_clkbase_vexo_sclk
adc_clkbase_vcxo_ena

sync_n_cd_dac_chip[1:0]
sync_n_ab_dac_chip[1:0]

sync_p_dac_chip[1:0]
sync_n_dac_chip[1:0]

dac_chip0_dlink_p([7:0]
dac_chip0_dlink_n[7:0]

dac_chip1_dlink_p[7:0]
dac_chip1_dlink_n[7:0]

txenable_dac_chip[1:0]

reset_dac

sleep_dac
alarm_dac_chip[1:0]
spi_data_dac
spi_sdo_dac_chip[1:0]
spi_sclk_dac
spi_cs_dac_chip[1:0]

sys_osc_ck_p
sys_osc_clk_n
sys_clkbase_osc_clk_p
sys_clkbase_osc_clk_n

sys_clkbase_dclk_p[5:0]
sys_clkbase_dclk_n[5:0]

sys_clkbase_sdclk_p[5:0]
sys_clkbase_sdclk_n[5:0]

sys_clkbase_cs
sys_clkbase_sclk

sys_clkbase:
vs_clbase_sclo Sys_ckbase_stalus(5:0]
—

ys_clkbase_sdio

sys_clkbase_status[5:0] ﬂ - ys_clkbase_status[5:0]
Mi5 XMC_Rx_p[7:0]
MG XMC_Rx_p[7:0] T 'XMC,Rx,pw.O]
XMC_Rx_n[7:0] XMC_Rx_n[7:0]
sys_clkbase_xmc_pclk
XMC_PCIE_REFCLK_p
XMC_PCIE_REFCLK_n NG T pl70]
XMC_Tx_p[7:0] e T T O] XMC_Tx_p[7:0]
XMC_Tx_n[7:0] XMC_Tx_n[7:0]
M9 FrontEnd 10

EXT_SYNC[3:0]
EXT_SYNC_DIR[3:0]

o
d

EXT_SYNC[3:0]
EXT_SYNC_DIR[3:0]

LED_Ready
LED_vme
LED_trigger
LED_gate

M11

FLASH_DATA[3:0]

FLASH_DCLK
n

4

FLASH_DATA[3:0]

FLASH_DCLK
FLASH_nCS =
ConfigDevice
M13

dcdc_sync

dcdc_good[8:1]

dedc_sync

dedc_good[8:1]

POWER
M14

i_TDO

EXT_SYNC[3:0]
EXT_SYNC_DIR[3:0]

LED_Ready
LED_vme
LED_gate
LED_trigger

FLASH_DATA[3:0]

FLASH_DCLK
FLASH_nCS

dedc_sync

dedc_good[8:1]

ram0_a[15:0]
ram0_a[15:0] -
ram0_ba[2:0]
ram0_dq[63:0]
ram0_dm([7:0].
ram0_pdgs[7:0]
ram0_ndqs(7:0]

ram0_cs|

ram0_pclk|

ram0_nclk

ram0_clk_enaj
D

ramO_odt|
ramO_ras|
ram0_cas|
ram0_wenaj
ram0
ram0_reset|

rami_a[15:0]

ram1_a[15:0]
ram1_ba[2:0]
ram1_dq[63:0]
ram1_dm([7:0]
ram1_pdgs[7:0]
ram1_ndqs[7:0]
ram1_cs|
ram1_pclk|
ram1_nclk
ram1_clk_enal

ram1_odt|
ram1_ras|
ram1_cas|
ram1_wenaj

ram1_reset
ram1_reset ¥ =

M7
HW_ADDRESS[7:0]
Config_Mode{1:0]

vme_hw_address[7:0]
Config_Mode[1:0]
vme_SYSRESET

VME_SYSRESET

M5

RAM_a[15:0]

RAM_a[15:0]
RAM_ba[2:0]
RAM_dq[63:0]
RAM_dm([7:0]
RAM_pdgs[7:0]
RAM_ndgs[7:0]

RAM _reset

RAM

@l VME_HW_ADDRESS[7:0]
@ Coniig_Mode[1:0]
@ VME_SYSRESETn

VME_a[31:1]
vme_a[31:1] me_a[31:1]
vme_am[5:0] me_am([5:0]
VME_D[31:0] VME_D[31:0]
vme_lw me_Iw
vme_wite = me_write
vme_a: ME_Gs[T:0] me_as
vme_ds([1:0] me_ds[1:0]
VME_dtack_in
vme_dtack_in X vme_dtack_in

vme_dtack_out|

vme_sysfail_in
vme_sysfail_out|
vme_arbiter_enal
vme_BR([3:0]

vme_IRQhandler_enal

vme_IRQ[7:1]
vme_IACK_in
vme_IACK_out|
vme_IACKIN
vme_IACKout|

vme_Master_enal .

vme_dtack_out
vme_berror_in
vme_berror_out
vme_SYSFAIL_in
vme_sysfail_out
vme_arbiter_ena

vme_BR([3:0]

vme_BCLR_out
vme_BBSY

vme_IRQhandler_ena
vme_IRQ[7:1]

vme_aoe| vme_aoe
vme_adir, vme_adir
vme_aCLKabj vme_aCLKab
vme_aCLKbal vme_aCLKba
vme_doe| vme_doe
vme_ddir vme_ddir
vme_dCLKab vme_dCLKab o .
vme_dCLKba vme_dCLKba Item No. Part No. Description or Size Qty. Req.
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ETH_CLK_25MH; . " .
ETH_CLK_25MHzIDt e ——— 3 ETH_XTAL 25MHz Unless Otherwise Specified Originator A.Semenov 07.24.2019
ETH_GTX_CLKID! e — ETH_GTX_CLK
ETH_TX_EN ETH_TX_EN Fractions Decimals Angles Drawn A.Semenov 07.25.2019
ETH_TxD[3:0] ETH_TX_D[3:0]
ETH_RxD[3:0] LRIt ETH_RX_D[3:0] + + +
AR mmmansizan im:ax:ov : : : Checked N.Eddy 07.25.2019
ETH_Rx_CLK ey ETH_RX_CLK
ETH TX P X ETH TX_P Approved N.Eddy 07.25.2019
ETH_TX_N TTh AX P ETH_TX_N 1. Break all sharp edges 1/64" maximum.
ETH RX P e ETH RX P 2. Do not scale drawing.
ETH RX N — ETH RX N 3. Dimensioning in accord Used On
- ETH_Li o i
ETH_Link1000 L1000 @ ETH Linktooo with ANS| Y14.5 standards.
ETH_MDINT
ETH_MDINT @ETH_INTn
ETH_RESETn f
ETH_Resetn| ETH_RESETn Max. all machined surfaces Material
ETH_MDIO ETH_MDIO
ETH_MDC| ETH_MDC

ETH_88E1111
Mi2

vxs_link0_rx_p[3:0]
vxs_link0_rx_n[3:0] o k0 p[3:0]

vxs_link0_tx_p[3:0) Epr=re o= =0T ]
wxs_link0_tx_n[3:0]

vxs_link1_rx_p[3:0]
vxs_link1_rx_n[3:0]

vxs_link1_tx_p[3:0]
vxs_link1_tx_n[3:0]

VvXs_pen

JTAG

JTAG_TDO vxs_link0_scl
ﬁﬁgﬂﬁ's vxs_link1_sda
JTAG_TCK vxs_link1_scl

FPGA

'vxs,hnkﬂ,rx,p[ﬁ.ﬂ]
vxs_link0_rx_n[3:0]

vxs_linkO_tx_p[3:0]
vxs_link0_tx_n[3:0]

vxs_link1_rx_p[3:0]
vxs_link1_rx_n[3:0]

vxs_link1_tx_p[3:0]
vxs_link1_tx_n[3:0]

1@ vxs_pen
‘ vxs_link0_sda
vxs_link0_scl

zvxs,nnm,sda
vxs_link1_scl
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> SYNC_N DA2P 755 1 CT142] [0.1uF__adc0_diink2n B
) RT76 DA2M
adcl in p 100 42 INAP 11
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Gﬁdc vem 22 VoM ADS54J60IRMPT 1
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PDN 083P |5 i CT137] [0.1uF__adol dlink3n B
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. SDOUT 11 SDIN — OO 0, © - NC 20
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SEN 666600 < 5663 i NC2
CILCICICICIC< o [aYaYaYal
R SV SU(SY (52) (sp) (s2) ~ LD |© | <
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Item No. Part No Description or Size Qty. Req.
Parts List
Unless Otherwise Specified Originator A.Semenov 07.24.2019
ADC_3V0
Q FBTo AVDD3VQ  [max-AVDD3VO = 360mA  3.0-V analog supply Fractions Decimals | Angles Drawn A.Semenov 07.25.2019
S\ . o
| W y
742792023 + + +
OT50 lCNBm 4lCNB16 icmam 2{CNB16 1 JENBM 4l CNBM_JENBM 2l ONB141 - - - Checked N.Eddy 07.25.2019
Toar  Jowr Jowr Jowr Towr Jowr Jowr T omwr Jowr , Approved N.Eddy 07.25.2019
% 1. Break all sharp edges 1/64" maximum.
F 2. Do not scale drawing.
ADCAV_1V9 3. Dimensioning in accord Used On
? FBT12 AVDD1V9 IImax AVDD,IIV9 = 510m‘A 1.91\/ analog slupply . . _ _ _ ) with ANSI Y14.5 standards.
| S—y
742792023 © ~ ~ © ~ © . .
CT44 lcmazz-icmazmlcmaz%cmszm{CNBHM lmsm-imsm-{mmo-iicmamlcmBz4iCNaz4-{0Naz4-4 / Max. all machined surfaces Material
20UF :l_().mF :l_().1uF 1—0.1UF ]_0.1uF ]_0.1uF —ul_o.wF :l_o.wF :l_().mF ]_O.mF ]—0.1UF :l_().mF :|_O.1uF
4
TR_1V1 FBS
IOVDD1V15 Imax IOVDD1V15— 593mA 1. 15 -V SERDES supply UN|TED STATES DEPARTMENT OF ENERGY
742792023
0‘350 @CNB37-1 | ONB37-2°| o\ pss sioloNpa7-4 | GNBA8-30(CNB38-4 ©(CNB38-1 [CNB3S-2 [CNB36-3°1CNB36-4RINB36- 1 [ONB36-2 VME VXS DDamper 1GHz
22uF ]_OmF TNUF :l_()mF :F)mF:l_OwF :l_owF IO1UFT)1UF1_()1UF :l_owF ]_OmF —|_O1uF - - -
2ch Is 16bit 1000MHz ADC'
channels it z S
DV_1ve FBT20 :
VDD1V9 I DVDD1V9 = 197mA 1.9-V d tal 1
T\ pYDDIVe I u igital supply Schematic
742792023
+ cT67 + CT66 Scale Software Drawing Number Rev
22uF 22uF OrCAD Capture 0
Version 17.2 - -
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INBM DBOM 1
ADS54J60IRMPT Da1p |82 CT126| |0.1uF adci_dlink1p
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Item No. Part No Description or Size Qty. Req.
Parts List
Unless Otherwise Specified Originator A.Semenov 07.24.2019
ADC_3V0
Q FBTS AVDD3VQ  [max-AVDD3VO = 360mA  3.0-V analog supply Fractions Decimals | Angles Drawn A.Semenov 07.25.2019
S\ . o
| W y
742792023 + + +
oT49 lCNBw 4lCNB13 icmaw Z{CNBH 1 JENB15 4l CNB15_J5NB15 2l ONB15.1 - - - Checked N.Eddy 07.25.2019
Toar  Jowr Jowr Jowr Towr Jowr Jowr T omwr Jowr , Approved N.Eddy 07.25.2019
% 1. Break all sharp edges 1/64" maximum.
F 2. Do not scale drawing.
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| S—y
742792023 © ~ ~ © ~ © . .
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DAC's JESD204B Interface

sync_n_cd_dac_chip[1:0]

B.mmm_
e —

dac_chip0_dlink p[7:0

hi link_n[7:
dac_chip1_dlink p[7:0
hipl_dlink n[7:
xenabl hip[1:

DAC's SPI Interface

<1 reset _dac

spi_data_dac

spi_sclk_dac

g sleeE dac

dac_clkbase_device_clk_p0

UT25-16

5AGXB3H4F40C5N

Y9

dac_clkbase_device_clk_n0

Y8

Qg
dac_clkbase_device_clk_p1 AA31
dac_clkbase_device_clk_n1 AA32CJ

o ., X0

for DAC SYSREF signals use

L

DAC_Device_CLKOp
DAC_Device_CLKOn

DAC_Device_CLK1p
DAC_Device_CLK1n

DAC_SYSREFOp
DAC_SYSREFOn

DAC_SYSREF1p
DAC_SYSREF1n

DAC_SYNCOp
DAC_SYNCOn

DAC_SYNC1p
DAC_SYNC1n

DAC_Chip0_Tx0p
DAC_Chip0_Tx0n
DAC_Chip0_Tx1p
DAC_Chip0_Tx1n
DAC_Chip0_Tx2p
DAC_Chip0_Tx2n
DAC_Chip0_Tx3p
DAC_Chip0_Tx3n
DAC_Chip0_Tx4p
DAC_Chip0_Tx4n
DAC_Chip0_Tx5p
DAC_Chip0_Tx5n
DAC_Chip0_Tx6p
DAC_Chip0_Tx6n
DAC_Chip0_Tx7p
DAC_Chip0_Tx7n

DAC_Chip1_Tx0p
DAC_Chip1_Tx0n
DAC_Chip1_Tx1p
DAC_Chip1_Tx1n
DAC_Chip1_Tx2p
DAC_Chip1_Tx2n
DAC_Chip1_Tx3p
DAC_Chip1_Tx3n
DAC_Chip1_Tx4p
DAC_Chip1_Tx4n
DAC_Chip1_Tx5p
DAC_Chip1_Tx5n
DAC_Chip1_Tx6p
DAC_Chip1_Tx6n
DAC_Chip1_Tx7p
DAC_Chip1_Tx7n

DAC_Chip0_Tx_enable
DAC_Chip1_Tx_enable

DAC_Chip0_Sync_AB
DAC_Chip0_Sync_CD
DAC_Chip1_Sync_AB
DAC_Chip1_Sync_CD

DAC_Chip0_Alarm
DAC_Chip1_Alarm

DAC_Reset
DAC_Sleep

ADC_CKBASE_SYSREF[1:0] . AU26
BT Y 1% ¢
sync_p_dac_chip0 AP8
sync_n_dac_chip0 ANSO
sync_p_dac_chip1 AW31
sync_n_dac_chipT AW30 a
dac_chip0_dlink_p0 Y3
dac_chip0_dlink_n0 Y4
dac_chip0_dlink_p1 V3 9
dac_chip0_dlink_nT V4
Jac_ohip0_dink p2 139
dac_chip0_dlink_n2 T4
dac_chip0_dink p3 39
dac_chip0_dlink_n3 P4
dac_chip0_dlink_p4 Al SO
dac_chip0_dlink_n4 AB4
Gac_chip0_dink p5 AD3Y
dac_chip0_dlink_n5 AD4
Gac_chip0_dink p6 AF3Y)
dac_chip0_dlink_n6 AF4
dac_chip0_dlink_p7 AH(JO
dac_chip0_dlink_n7 AH4O
dac_chip1_dlink_p0O AC37
dac_chipi_dlink_n0 AC36
dac_chipT_dlink_pT AE37O
dac_chipT_dlink_n1 AE36,
dac_chipT_dlink_p2 AC37O
dac_chipT_dlink_n2 AG36
dac_chipT_dlink_p3 A..37O
dac_chipT_dlink_n3 AJ36
Jac_chipT dink p& AA37Y)
dac_chipT_dlink_n4 AA36
dac_chipT_dlink_p5 W37O
dac_chipT_dlink_n5 W36,
dac_chipT_dlink_p6 U37O
dac_chipT_dlink_n6 U3e,
dac_chipT_dlink_p7 R37O
dac_chipT_dlink_n7 RSGO
txenable_dac_chip0 AN7
txenable_dac_chip1 AT20
sync_n_ab_dac_chip0 AP11
sync_n_cd_dac_chip0 AW?26
sync_n_ab_dac_chip1 AN6
sync_n_cd_dac_chipT AV25
alarm_dac_chip0 AT6
alarm_dac_chipT AT19
reset_dac AT8
sleep_dac AR9
spi_data_dac AW7
spi_sclk_dac AWS8
spi_sdo_dac_chip0 AV6
spi_sdo_dac_chipT AV7
spi_cs_dac_chip0 AT22
spi_cs_dac_chip1 AT2§8

DAC's SPI Port

DAC_SPI_MOSI
DAC_SPI_SCLK
DAC_Chip0_SPI_MISO
DAC_Chip1_SPI_MISO
DAC_Chip0_SPI_SS
DAC_Chip1_SPI_SS

Item No. Part No. Description or Size Qty. Req.
Parts List
Unless Otherwise Specified Originator A.Semenov 07.24.2019
Fractions Decimals Angles Drawn A.Semenov 07.25.2019
N _* N Checked N.Eddy 07.25.2019
Approved N.Eddy 07.25.2019
1. Break all sharp edges 1/64" maximum.
2. Do not scale drawing.
3. Dimensioning in accord Used On
with ANSI Y14.5 standards.
/ Max. all machined surfaces Material

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

ADC's Port

VME_VXS_DDamper_1GHz

Schematic
Scale Software Drawing Number Rev
iz | 0880-ED-417250 0

Date:  Monday, July 29, 2019

|Sheet 23 of 46

2

1




Decoupling FPGA

DV_1vi

CT208__|CT188__|CT217__|CT212__|CT203 CT220 CB99 CB10JCBQS CB90 | CB93 | CB92 | CB91 | CBY!

CNB44| CNBS5O| CNB49
4 L 11 _L_L_L_L
100uF  |100uF  [100uF |100uF  |[100uF  |[100uF 1uF  |1uF |1uF |[1uF |1uF TTTTT T™TTTT T™TTTT
o o o o« B P S e B P S e
0.1uF 0.1uF 0.1uF
VREF_DDR3
_L _L _L _L _l_ _L _L _L CNBsS| CNBS6O| CNBS53 CNBS54| CNBS52 CNB48 CNBS7| CNBS59
CT213_|CT223_|CT257_|CTo58_|CT282_|CTo27_|CTeo4 _|cT216 ©| ™| ©| *° hd I Bt il bt I e bt I e bt I B il bt I Bt il bt I g il bt I B il
4L 4 L1 L1 L1 1L 1 L L1 L1 11 L1 L _1 4 1 L L L
100w [100ur " (1000 " [100uF” [100uF ” [100uf " [100ue " [i00F ST T TTTT O TTTT TTTT TTTT OTTTT TTTT
i q0.1uFf o v0.1uFf N VUATUFf N VUATUFf oo VUATUFf 7 VUATUF i VUATUFf oo VUATUF
DV_1V5
_Igw eg_lgTzoe_lgz45_lgT234Jg21 0_]g246_lg261 _Igzaa _]931 ng u]gm ng o7
/ITOOUF/FOUF/[TOOUF /[T()OuF/IW\OOUF/[TOOuF/[TOOUF/[TOOUF TuFTuFTuFTuF
DV_2v5
FPGA VCCD PLL, VCCPGM and VCCIO = 2.5V
Lol Lol o LELLLLLL L T
cT181_|cT205_|CT204_[CT172_|CT199_|CT214 _|CB66 [0B71 |CB6S5 | CB74 |CB72 | CB62 | CB64 |CB77 | CBY bl R e Bt bl R et Bt bl I et
ol N NN N N N N A A N N I
100uF  [100uF  [100uF  |[100uF  |100uF  |100uF 1wk [1F [1uF [1uF [1uF ~TT7T T7T7TT TTT7T
I N I o o o « o o o
0.1uF 0.1uF 0.1uF
AVJTVS Voo GXB
DV_1Vvi LT8 T VeeP
_]_ _]_ CNB51 (;
of ~ ©o v 742792023
ceepemez | | 1 _]2586 _]299"_]2597_1291429105_]2578_]2579
WE N R 10uF w1 [1F [1F T [uF [1uF
o o o «
0.1uF

CB114 CBﬂS CB10 CB108
0.1uF 0.1uF 0.1uF 0.1uF

Item No. Part No. Description or Size Qty. Req.
Parts List
Unless Otherwise Specified Originator A.Semenov 07.24.2019
Fractions Decimals Angles Drawn A.Semenov 07.25.2019
* * N Checked N.Eddy 07.25.2019
Approved N.Eddy 07.25.2019
1. Break all sharp edges 1/64" maximum.
2. Do not scale drawing.
3. Dimensioning in accord Used On
with ANSI Y14.5 standards.
7 Max. all machined surfaces Material

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

VME_VXS_DDamper_1GHz
FPGA Power Decoupling
Schematic

Scale Software

OrCAD Capture
Version 17.2

Drawing Number

0880-ED-417250

Date:  Monday, July 29, 2019

|Sheet 24 of 46




autp (L1258
< ETH CLK 25WHz ETH_OSC_25MHZ
ETH _TxD[3:0] ETH_TxDO AP12
<3 ETHT*D7T ART5 | ETH_TXD[0]
ETH_TxD2 ATo| ETH_TxD[1]
ETH TxD3 APT3| ETH_TxD[2]
ETH_Tx EN AT12 g?ﬁ%ﬂ
ETH GTX OIK __AWs | £l el
ETH_RxD[3:0] ETH RxDO
ETH DT AU9 | AXC,g ETH_RxD[0
_ETHRDT __ AU9 |

]
ETH_RxD2 Aw10 | ETH RXDU%

W’ ETH:RXD[Z
ETRADT AW ) ETH-ROE)

AV9
% ETH_RxDV
ETH_Rx_CLK AUTO | e R LK

ETH Tx p AU11
ETH Tx_n ATi1 ETH Tx p
"ETH_Rx_p AWT2 Em{;‘x—’;
FIH Bx o AVIZY ETH Ry n
3

D ETH Link1000 ATH R

ETH_Link1000

<} ETH Resetn AP14
= ETH MDINT ANTa ) ETHIESETN
" ETH MDC AUT3 | ETH_
ETH MDIO APy | ETH_MDC
ETH_MDIO
SAGXBIHAF40CEN

Item No. Part No. Description or Size Qty. Req.
Parts List

Unless Otherwise Specified Originator A.Semenov 07.24.2019

Fractions Decimals Angles Drawn A.Semenov 07.25.2019

¥ * N Checked N.Eddy 07.25.2019

1. Break all sharp edges 1/64" maximum. Approved N.Eddy 07.25.2019

2. Do not scale drawing.
3. Dimensioning in accord Used On
with ANSI Y14.5 standards.

/ Max. all machined surfaces Material

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

VME_VXS_DDamper_1GHz
VXS 1000Mbit Ethernet Port
Schematic

Scale Software Drawing Number Rev

wiesme | 0880-ED-417250 0

Date:  Monday, July 29, 2019 |Sheet 25 of 46

I 4 I 3 I 2 I 1




UT25-13

UT25-12
Arria V GX Power Arria V GX Power
‘ﬁgg GND GND —;gg AA 1 GND GND
Ho6 | GND GND [Ra3g AMi4 | GND GND
Hog | GND GND [Rg AMT7 | GND GND
—H3> | GND GND [Rg 5 GND GND
Ha | GND GND [ AM20 | GND GND
H37 | GND GND [ AM23 | GND GND
5] GND GND 3 AM26 | GND GND
Hg | GND GND |33 AM29 | GND GND
73| GND GND |35 AM32 | GND GND
T35 | GND GND |37 AM36 | GND GND
T38| GND GND |5 AM37 | GND GND
J39] GND GND 7 5 GND GND
J4| GND GND |77 AMs | GND GND
K7 GND GND |73 ANG | GND GND
Ko | GND GND |75 AN3E | GND GND
K36 | GND GND |77 ANSS | GND GND
K37 | GND GND [35 AN39 | GND GND [
k5| GND GND [33 AN4 | GND GND
;77| GND GND |35 Ap7| GND GND
(74| GND GND [j57 AP | GND GND
77 GND GND |3 AP35 | GND GND
20| GND GND [35 AP37 | GND GND
[23 | GND GND 33 AP5 | GND GND
[56 | GND GND |35 ARTT | GND GND
[29 | GND GND 38 ART4 | GND GND
T3] GND GND |39 AR17 | GND GND
35 | GND GND 7 AR20 | GND GND
[35 | GND GND [ AR23 | GND GND
[35 | GND GND [ AR26 | GND GND
[39 | GND GND [y AR29 | GND GND
T2 GND GND [—qg R3 | GND GND
Tg ] GND GND 15 AR32 | GND GND
7] GND GND [~yi7 AR35 | GND GND
5| GND GND [4g AR38 | GND GND
36| GND GND [yig AR39 | GND GND
37| GND GND 5 "4 GND GND
5| GND GND [v57 ARa | GND GND
3| GND GND [z ATT | GND GND
35| GND GND [5g AT>| GND GND
38| GND GND [yag AT36 | GND GND
39| GND GND [yag AT37| GND GND
2| GND GND 35 AT5 | GND GND
5| GND GND [yag AU3 | GND GND
Ng | GND GND [y3g AU3E | GND GND
57| GND GND [y37 AU38 | GND GND
GND GND [7 AU39 | GND GND
GND GND wAT AU4 | GND GND
p77 | GND GND w13 Avi | GND GND
5| GND GND -5 ¢ AviT | GND GND
P50 | GND GND [~wi7 % Avia | GND GND
53| GND GND [-wig—$Avi7 | GND GND
56| GND GND waq Avo | GND GND
o9 | GND GND [~wa3 1 Avzo | GND GND
35| GND GND [-was % Avas | GND GND
P36 | GND GND [~wa7 % Avas | GND GND
37| GND GND [-wag—$Avag | GND GND
5| GND GND w3 Av3o | GND GND
57| GND GND [-wa3—$Avas | GND GND
37| GND GND [-wag ¥ Avas | GND GND
o] GND GND [~z Y76 | GND GND
Y5 | GND GND [ws ¥5| GND GND
Y74 | GND GND v Y20 | GND GND
GND GND Yo4| GND GND
1 SAGXB3HAF40C5N - GND GND
= Version = 1.86 Pin-out = 5AGXB3H4F40C5N

Version = 1.86 Pin-out

UT25-11

Arria V GX Power

AV37__ N6
AV3g8_{ P35 | GND GND
AV39 A2 | GND GND
AVE A5| GND GND
AVS A4| GND GND
AW35 | A5 | GND GND
AW38 | AAT1_| GND GND

AAT3 | GND GND

51T AATE | GND GND
71 AAT7| GND GND
5171 AAT9 | GND GND
51 AAZ3 | GND GND
501 AA3 | GND GND
B23 | AA30 | GND GND
26 L AA33 | GND GND
B29 ] AA35 | GND GND
32 AA38 | GND GND
B36 | AA39 | GND GND
B37 | AA4 | GND GND
= ARG | GND GND
S8 AAg | GND GND
3 ABT ] GND GND
C35 [ ABi0 | GND GND
C3g | AB2 | GND GND
C39 | AB31 | GND GND
C4 [ AB32 | GND GND
: AB34 ] GND GND
5——1"ABa6 | GND GND
D36 ] AB37 | GND GND
57 57 GND GND
05 —{ACTT ] GND GND
E1T 1 AGT4 ] GND GND
5141 AGT7 ] GND GND
E17__J AC20 | GND GND
50 1 AGs3 | GND GND
E23 AC26 | GND GND
E26 ] Ac2g | GND GND
E29 _{ AC3 | GND GND
E3 ] AC33 | GND GND
E32__{ Acas | GND GND
E35 _JAC39 | GND GND

[E38 ] Ac4 | GND GND
E39 | Acs | GND GND
c4 AD7 | GND GND
Es | ADig | GND GND
F1 AD2 | GND GND
F>——{ADso | GND GND
F56 1 ADg2 | GND GND
F37 AD36 | GND GND
F5 1 ADg37 | GND GND
&3 AD5 | GND GND
G35 1 AD7 | GND GND
Gas 1 AE5 | GND GND
G39 ] AE30 | GND GND

+ U AEss | GND GND
H AE35 | GND GND
H1T__] AEss | GND GND
Hi4_{ AE39 | GND GND
o7 Ae4| GND GND
Ho AE6 | GND GND
H20 Y28 | GND GND
Yig v31_| GND GND
Y22 Y3z | GND GND
Y26 Y36 | GND GND

GND
5AGXB3H4F40C5N

Version = 1.86 Pin-out

m
oo

T
BN/ EN

T
N

F20

T
N
(]

T
N
o

||
| w| W
N = O

l
[
N

T
[&)
o

| T
©|w
~|

B3| 2| 2| B 2| 2| 2| 2| 2| 2 2 2 2 22 =) >
1 1T 1 T T

N

O]

|h(
lfﬁ i

[o)[0)
o5
©O| 00|

)

2> 2> 2|2

)

l

| —=|©| 0| N| |01 K| w

I| T

|J>J|jl> J>|J>

i o o o o
[
5y

| 22| 2| 2| > >

[

| >
[t
N

| >
[ r
NI
@\

Item No. Part No. Description or Size Qty. Req.
Parts List
Unless Otherwise Specified Originator A.Semenov 07.24.2019
Fractions Decimals Angles Drawn A.Semenov 07.25.2019
N _* N Checked N.Eddy 07.25.2019
Approved N.Eddy 07.25.2019
1. Break all sharp edges 1/64" maximum.
2. Do not scale drawing.
3. Dimensioning in accord Used On
with ANSI Y14.5 standards.
/ Max. all machined surfaces Material

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

VME_VXS_DDamper_1GHz
ADC's FPGA : GND Pins

Schematic
Scale Software Drawing Number Rev
iz | 0880-ED-417250 0

Date:  Monday, July 29, 2019

|Sheet 26 of 46

2 I T




5 | 4 | 3 | 2 | 1

Power - Arria V GX Power

U DV_2V5 {12510 VREF_DDRj UT25-14
fo) Arria V GX Transceiver Power
Arria V GX I/O Power Vee GXB
Dy 56| Vooioon  vooiorA s B
AA10 _ AB14 AKas | VCCIO3A VCCIO7A Ry O ppag | T PuErer Bee fa5
AT | VCC VCC_AUX [~Ag26 b AM30 | VCCIO3A VGCIO7A |5 Yo3| VeOH_GXBLO ] — VCOR GXBL [hasg
AAT4 | VCC 25y VCC_AUX [74 AP35 | VCCIO3A VCCIO7A [{5 VOOH GXBL1 VOOR GXBL
VCC VCC_AUX VCCIO3A VCCIO7A T33 - 1.5v - AC35
AAT6 L U28 AT35 M9 VCCH_GXBL2 VCCR_GXBL [ag34
AATg | VCC VCG_AUX AJar| VCCIO3A VCCIO7A |7 AGy - VOOR_GXBL |-Aaat
AAZ0 | VOO 1/0 Pre-Driver DV 25 VREFBSANO  VREFB7ANO W7 | VCCH_GXBRO | 1y VCCR_GXBL [~yas
Y29 AA27 AK28 C13 VCCH_GXBR1 | VCCR_GXBL
AA2o | VCC — VCCPD3 [~AA28 AL27 | VCCIO3B VCCIO7B [Big R7 | \/GCH GxBR2 — VOGR GxBL |38
AA54 | VCC VCCPD3 [~aA29 AN28 | VCCIO3B VCCIO7B [Fi3 Voo GxB o - bs
Yi1] VCC VCCPD3 [AB33 ATos | VCCIO3B VCCIO7B [&1g cc_G T VCCR GXBR |23z
AADGE | VCC VCCPD3 [~AB25 ALzg | VCCIO3B VCCIO7B [KTg AD34 1 \iccL_GxBLO — VGCR_GXBR [ABS
AB11 | VCC VCCPD3 [~ABos VREFB3BNO VGCIO7B [T73 D3 | VGOLGXBLO VCOR_GXBR [~AE8
25 | VCC 2.5v  VCOPDS ARsp AJ24 VeCIo78 TGt V35| VCCL_GXBLT VCCR_GXBR [aF
ABi7 | vCC 3.0v/3.3v  VCOCPD3 AL25 | YOGI05C  VREFBTBNO T34 VCCL GXBLH VCCR_GXBR [ys
u10 AC10 AM24 F16 VCCL_GXBL2 VCCR_GXBR
U2 ] VCC VCCPD4A [FAETo Apa5 | VCCIO3C VCCIO7C [&15 135 | Vo exee 7 L vecrRexeR 8
vis | VCC VCCPD4A [~ABT3 ARo4 | VCCIO3C VCCIO7C [ii5 - - VooT GXB
vii | VcC VCCPD4BCD [~AB13 AU25 | VCCIO3C VCCIO7C [vg ACS |\ /coL GXBRO Analog Power o
vi7 | VCC VCCPD4BCD [~ABT6 AK26 | VCCIO3C VCCIO7C ["p1g ACB | & GXBRO X \coT axaLo |-RES
vis | VCC VCCPD4BCD [~AB1s VREFB3CNO ~ VREFB7CNO W5 | GG GXBR VOOT GXBLO FARSS
veC VCCPD4BCD w6 - = AA34
V17 1.1V AB19 AJ22 B19 R5 | VCCL_GXBR1 VCCT_GXBL1 [~Ag35
¥ig| VCC VCCPD4BCD AL57 | VCCIO3D VCCIO?D [51g RS | VGCL_GxBRe VCOT GXBLY [hES
v23 | VCC P8 Amp2 | /CCIOSD veciorb I"Eto VCCL_GXBR2 — 1y VCCT GXBL2 [~y35
Y51 | VCC VCCPD7A R1g AP31 | VCCIO3D VCCIO7D [G1g — LV EET CXBLe
¥23 VCC VCCPD7A [j7g AR5 | VCCIO3D VCCIO?D g VecA_GXB Analog Power -
vag | VCC VCCPD7BCD [12 AU21 | VCCIO3D VCCIO7D [~j7s ﬁggg VCCA GXBLO VCCT GXBRO ﬁgg
Wio ] VCC VCCPD7BCD (773 AJa1| VCCIO3D VCCIO7D [T7g VOOA GXBLA _| VCOT GXBRO
Wiz | VCC VCCPD7BCD |76 VREFB3DNO  VREFB7DNO V33 | CCA GXBL2 VOOT GXBR1 FAAS
wi4_| VeC VECPD7BCD 79 AG10 B35 eI vecaaxero “ 1" | vCCT GXBR1 [
Wis | VCC VCCPD7BCD AJ5 | VCCIO4A VCCIOBA [~Gay AT VGCA GXBR J VOGT GXBR2 |52
wig | VOC u29 AL5 | VOCIO4A VECIo8A "Ga3 VCCA_GXBR2 '~ VCCT GXBR2
W20 | VeC VCCPDS8 [R35 ANS | VCCIO4A VCCIOBA |37 S ESETICEN =
Was | VCC VCCPD8 [—F35 AR5 | VCCIO4A VCCIOBA K33 5AGXB3H4F40C5
wa4 | VCC VCCPD8 21 AU5 | VCCIO4A VCCIO8A [~p33 Version = 1.86 Pin-out
Wag | VCC VCCPDS8 |55 A7 | VCCIO4A VCCIO8A |33
$—was | VCC VCCPD8 [j54 VREFB4ANO  VREFBBANO
VecP vce VOCPD8 |6 AK13 E28
AA2{ VCCPD8 AMT2 | VCCIO4B VCCIO8B [E3g
AADE | VCCP — ANTO | VCCIO4B VCCIO8B [Hag
ABTE | VCCP PLL Digital AV_1VS ANTS | VCCIO4B VCCIO8B [ag
UTe | VCoP w9 9 ART> | VCCIO4B VCCIO8B | g3y
Vi3 | VCCP VCCD_FPLL A5G ATT0| VCCIO4B VREFB8BNO
Va5 | VCCP VCCD_FPLL [~Apaq ANTT | VCCIO4B c25
Va5 | VCCP 1)sy VCCD_FPLL aEg VREFB4BNO VCCIO8C [p37
Vo7 | VCCP VCCD_FPLL [y7g A5 VCCIO8C [F5
Y13 | VCCP VCCD_FPLL ~w3g AMTS | VCCloaC VCCIO8C 557
Y27 VCCP — VCCD_FPLL [Rg ARTE | VCCIO4C VCCIO8C (55
VCCP VCCD_FPLL [37 AVTE | VCCIo4C VCCIO8C [\og
DV 3v4 Configuration VCCD_FPLL AG15] VCCloac VCCIO8C [[35
N1 PLL Analog VocA GXB VREFB4CNO ~ VREFBSCNO
AG29 | VCCPGM Y30 T AJ19 ca1
VCCPGM VCCA_FPLL [RAg AKig | VCCIO4D VCCIO8D 535 L ,
1.8v/2.57/ VCCA_FPLL [-Ag57 AMig | VCCIO4D VCCIO8D |51 Item No. Part No. Description or Size Qty. Req.
3.0V/3.3v 2.5v  VCCA FPLL macag ANTs | VCCIO4D VCCIO8D [5G35
VCCA_FPLL [-Agg ARTS | VCCIO4D VCCIO8D 55
DV _2V5 Battery VCCA_FPLL [y3 ATTs | VCCIO4D VCCIO8D [T57 Parts List
Back-up VCCA_FPLL g AFTs | VCCIO4D VCCIO8D [fizz
R33 VCCA_FPLL [y37 VREFB4DNO  VREFB8DNO
VECBAT VCCA_FPLL 5AGXB3HAF40CEN Unless Otherwise Specified Originator A.Semenov 07.24.2019
1.2V-3V N Version = 1.86 Pin-out
5AGXB3H4F40CEN i )
Version = 1.86 Pin-out Fractions Decimals | Angles Drawn A.Semenov 07.25.2019
N N N Checked N.Eddy 07.25.2019
Approved N.Eddy 07.25.2019
1. Break all sharp edges 1/64" maximum.

2. Do not scale drawing.
3. Dimensioning in accord Used On
with ANSI Y14.5 standards.

7 Max. all machined surfaces Material

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

VME_VXS_DDamper_1GHz
ADC's FPGA : Power Pins

Schematic
Scale Software Drawing Number Rev
we5 | 0880-ED-417250 0
Version 17.2 - -
Date:  Monday, July 29, 2019 | Sheet 27 of 46

5 | 4 | 3 | 2 I 1




RAM_A[15:
RAM_BA[2:0
RAM_DQ[63:0]

RAM_pDQS[7:0]
RAM_nDQS[7:0]

<} RAM_CS
<:| RAM CLK ena

RAM pCLK
RAM_nCLK

RAM_ODT

RAM_WENA

<1 RAM_RESET

UT25-1

RAM_A0 B16 J20 RAM_DQO
RAM AT Ci6 | MEMO_A[0] MEMO_DQ[0] 57 RAM_DQT
RAM A2 J77 | MEMO_A[1] MEMO_DQ[1] [~G2g RAM_DQ2
RAN A3 K77 | MEMO_A[2] MEMO0_DQ[2] ["G1g RAM_DQ3
RAN AZ F17 | MEMO_A[3] MEMO_DQ[3] [~Fzp RAM_DQ4
RANT AS Gi7 | MEMO_A[4] MEMO_DQ[4] ["F1g RAM_DQ5
RAM AG Ri7 | MEMO_A[5] MEMO_DQ[5 9 RAM_DQ6
RAM A7 T17 | MEMO_A[6] MEMO_DQ[6] [~G1g RAM_DQ7
AN AB C17 | MEMO_A[7] MEMO0_DQ[7] 515 RAM_DQ8
RAM AD D17 | MEMO_A[8] MEMO_DQ[8] "1 RAM_DQ9
RAM ATO Kig | MEMO_A[9] MEMO0_DQ[9] [“A75 RAM_DQ10
RANCATT 78| MEMO_A[10] MEMO0_DQ[10] [F75 RAM_DQiT
RAM ATZ R19 | MEMO_A[11] MEMO_DQ[11] [~J76 RAM_DQ12
RAM AT3 70| MEMO_A[12] MEMO0_DQ[12] [Fyig RAM_DQ13
RAM ATZ Rig | MEMO_A[13] MEMO_DQ[13 6 RAM_DQ14
RAM ATS A7 | MEMO_A[14] MEMO0_DQ[14] [p1g RAM_DQ15
= MEMO_A[15] MEMO_DQ[15 4 RAM_DQ16
RAM_BAO E18 MEMO_DQ[16] [F1z RAM_DQ17
RAM BAT F18 | MEMO_BA[0] MEMO0_DQ[17] 5 RAM_DQ18
RAM BAZ His | MEMO_BA[1] MEMO_DQ[18] [~J14 RAM_DQT9
MEMO_BA[2] MEMO_DQ[19] [F{5 RAM_DQ20
RAM_ODT B18 MEMO_DQ[20] | f7Z RAM_DQ21
RAV RAS J1g] MEMO_ODT MEMO_DQ[21] &1z RAM_DQ22
—mgo MEMO_RAS_N MEMO0_DQ[22 Ei5 RAM_DQ23
—RAM WENA P79 MEMO_CAS_N MEMO0_DQ[23] [~J13 RAM_DQ24
— MEMO_WE_N MEMO_DQ[24] [~G13 RAM_DQ25
MEMO_DQ[25] P17 RAM_DQ26
RAM_CLK ena _M17 MEMO_DQI26] |14 RAM_DG27
RAM pCTR Ni8 | MEMO_CKE MEMO0_DQ[27] [575 RAM_DQ28
RANM ALK P78 MEMO_CK MEMO_DQ[28] [ 512 RAM_DQ29
————————( MEMO_CK_N MEMO_DQ[29] [~A72 RAM_DQ30
RAM_CS L19 MEMO_DQISO] ["AT3 RAM DQST
———————— (] MEM0_CS_N MEMO_DQ[31] ["p13 RAM_DQ32
RAM_RESET __ K16 MENMO_DAIS2] |72 FAM_DOTSS
————————( MEMO_RESET_N MEMO_DQ[33 12 RAM_DQ34
MEMO_DQ[34 12 RAM_DQ35
MEMO_DQ[35] {72 RAM_DQ36
MEMO_DQ[36] [~F12 RAM_DQ37
MEMO_DQ[37 11 RAM_DQ38
MEMO_DQ[38] [~E17 RAM_DQ39
MEMO0_DQ[39 11 RAM_DQ40
MEMO_DQ[40] [—H7 0 RAM_DQ4T
MEMO0_DQ[41 F10 RAM DQ42
MEMO_DQ[42] [ 0 RAM DQ43
MEMO_DQ[43] [E10 RAM DQ44
MEMO_DQ[44] [B1g RAM_DQ45
MEMO_DQ[45] [& 0 RAM_DQ46
MEMO_DQ[46] [~A77 RAM_DQ47
MEMO_DQ[47] [Fg RAM DQ48
MEMO_DQ[48] [~Eg RAM DQ49
MEMO_DQ[49 9 RAM DQ50
MEMO_DQ[50 B RAM DQ51
MEMO_DQ[51] [~ca RAM_DQ52
MEMO_DQ[52 B9 RAM_DQ53
MEMO_DQ[53] [~ag RAM_DQ54
MEMO_DQ[54] [~Ag RAM_DQ55
MEMO_DQ[55] [~Gg RAM_DQ56
MEMO_DQI[56] [ RAM_DQ57
MEMO_DQ[57] [F7 RAM DQ58
MEMO_DQ[58 5 RAM DQ59
MEMO_DQ[59] [~¢7 RAM_DQ60
MEMO_DQ[60 C6 RAM_DQ61
MEMO_DQ[61] [~Bg RAM_DQ62
MEMO_DQ[62 A6 RAM_DQ63
MEMO_DQ[63
20 RAM_DMO
MEMO_DM[0 16 RAM_DMT
MEMO_DM[1 15 RAM_DN2
MEMO_DM[2 Ald RAM_DM3
MEMO_DM[3 Fi1 RAM_DN4
MEMO_DM[4] [FRTq RAM_DN5
MEMO_DM[5 HO RAM_DMG6
MEMO_DMI6] [—5g RAM DM7
MEMO_DM[7 =
A18 RAM_pDQS0
MEMO_DQS[0] [~G1s RAM_pDQST
MEMO_DQSJ[1 R15 RAM_pDQS2
MEMO_DQS[2] [p13 RAM_pDQS3
MEMO_DQSI[3 > RAM_pDQS4
MEMO_DQS[4 12 RAM_pDQS5
MEMO_DQSI5] [~a7 RAM_pDQS6
MEMO_DQS[6] [Eg RAM_pDQS7
MEMO_DQSJ[7
A19 RAM_nDQS0
MEMO_DQS_NI0] [H1g RAM _nDQST
MEMO_DQS_N[1] 15 RAM nDQ32
MEMO_DQS_N[2] [ET3 RAM nDQS3
MEMO_DQS_N[3] [FET2 RAM nDQ34
MEMO_DQS_N[4 A RAM nDQS5
MEMO_DQS_NI[5 = RAM_nDQ36
F6 MEMO_DQS_N[6] [(E7 RAM nDQS7
MEMO_RZQIN MEMO_DQS_NI[7 =
RB12!
5AGXB3H4F40C5N
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RAM_A[15:
RAM_BA[2:0
RAM_DQ[63:0]
RAM_DM[7:0]
RAM_pDQS[7:0]
RAM_nDQS[7:0]

<} RAM_CS
<:| RAM CLK ena

RAM pCLK
RAM_nCLK

RAM_ODT

RAM_WENA

<1 RAM_RESET

UT25-2

RAM_AQ B31 L30 RAM_DQO
RAM_AT A30_| MEM1_A[0] MEM1_DQ[0] [~A2g RAM_DQf
RAM_A2 A31 | MEM1_A[1] MEM1_DQ[1] [~ 30 RAM_DQ2
RAN_A3 A3z | MEM1_A[2] MEM1_DQ[2] ["Gag RAM_DQ3

TRAM A4 A33 | MEM1_A[3] MEM1_DQ[3 30 RAM DQZ
RAM_A5 B33 | MEM1_A[4] MEM1_DQ[4] "'gopg — RAM DQ5
RAM_A6 H31 | MEM1_A[S] MEM1_DQI[5] [~F3q RAM_DQ6
RAM_A7 J31_| MEM1_A[6] MEM1_DQ[6] [pag RAM_DQ7
RAM AS CatT | MEM1_A[7] MEM1_DQ[7] |28 N
RAM_AJ D31_| MEM1_A[8] MEM1_DQ[8] [~jog RAM_DQ9
RAM_AT0 Caz | MEM1_A[9] MEM1_DQ[9] [~Fag RAM_DQi0
RAM ATT 3o | MEM1_A[10] MEM1_DQ[10] [~T5g RAM QT
RAM_AT2 N37 | MEM1_A[11] MEM1_DQJ[11 D28 RAM_DQ12
RAM A13 P31 MEM1_A[12] MEM1_DQ[12 29 RAM DQ13
RAM AT4 J32 | MEM1_A[13] MEM1_DQ[13] [Cog — RAM DQid
RAM A5 K32 MEM1_A[14] MEM1_DQ[14 28 RAM_DQ15

MEM1_A[15] MEM1_DQ[15 57 RAM DQ16
RAM_BAO M32 MEM1_DQ[16] ["E37 RAM_DQ17
RAM BAT N32 | MEM1_BA[0] MEM1_DQ[17] [p57 RAM DQ18
RAM_BAZ J34_| MEM1_BA[1] MEM1_DQ[18] ["H37 RAM_DQi9

MEM1_BA[2] MEM1_DQ[19 57 RAM DQ20
RAM_ODT 131 MEM1_DQ[20] [~C57 RAM_DQ2T
RAM_RAS K34 | MEM1_ODT MEM1_DQJ[21 57 RAM_DQ22

—RAM CAS 33 MEMI_RAS N MEM1_DQ[22] I"g57 RAM_DQ23

—_RAMLWENA __M33d] MEM1_CAS N MEM1_DQ[23] [Fap RAM_DQ24

—————(Q MEM1_WE_N MEM1_DQ[24] [~A26 BAM DQ25

MEM1_DQ[25 G26 RAM DQ26

RAM_CLK ena E31 MEM1_DQ[26] |36 RAM_DQ27

RAM pCLK B30_| MEM1_CKE MEM1_DQ[27] |"kp5 RAM_DQZ8
RAM_nCLK C30,{ MEM1_CK MEM1_DQ[28] 757 — RAM DQ29

— MEM1_CK_N MEM1_DQ[29] [~J2g RAM DQ30

RAM_CS 134 MEM1_DQ[30] |"Rpg RAM DQ31

——————— = MEM1_CS N MEM1_DQ[31] [P35 RAM D32
RAM_RESET __ G30 MEM1_DQ[32] "G5 RAM_DQ33

———————  ( MEM1_RESET_N MEM1_DQ[33] [R24 RAM DQ34

MEM1_DQ[34] [E25 RANM DO35
MEM1_DQ[35] 755 — RAM DQ36
MEM1_DQ[36 N24 RAM_DQ37
MEM1_DQ[37 26 RAM DQ38
MEM1_DQ[38] ["Kp4 RANM_DQ39
MEM1_DQ[39 Co4 RAM_DQ40
MEM1_DQ[40 G23 RAM DQAT
MEM1_DQ[41] [F54 RAM DQZ
MEM1_DQ[42 23 RAM DQ43
MEM1_DQ[43] ["B27 RAM_DQA44
MEM1_DQ[44] [Fz4 RAM DQA5
MEM1_DQ[45 23 RAM DQ46
MEM1_DQ[46 G24 RAM_DQ47
MEM1_DQ[47] ["B55 RAM_DQ48
MEM1_DQ[48] [~G22 RAM_DQ49
MEM1_DQ[49 E22 RAM_DQ50
MEM1_DQ[S0] [F55 RAM_DQB5T
MEM1_DQ[51] [j25 RAM DQ52
MEM1_DQ[52] ["T55 RAM_DQ53
MEM1_DQ[53] [N RAM_DQ54
MEM1_DQ[54] [~p22 RAM_DQb5
MEM1_DQIS5] | 257 RAM_DQ56
MEM1_DQ[56] [~A22 RAM_DQ57
MEM1_DQ[57] "g5p — RAM DQ58
MEM1_DQI58] "550 RAM_DQ59
MEM1_DQ[59] [~pa RAM_DQ60
MEM1_DQ[60 G2 RAM DQB1
MEM1_DQ[61] [ RAM DQ62
MEM1_DQ[62] [ jo7 RANM DQ63
MEM1_DQ[63
A29 RAM_DMO
MEM1_DM[0 F29 RAM DN
MEM1_DM[1 K27 RAM_DM2
MEM1_DM[2 C26 RAM DM3
MEM1_DM[3 25 RAM_DNA
MEM1_DM[4 23 RAM_DM5
MEM1_DMI5] "R RAM_DM6
MEM1_DM[6 21 RAM DM7
MEM1_DM[7 =
30 RAM_pDQS0
MEM1_DQSI[0 R29 RAM_pDQST
MEM1_DQS[1] [R3g — RAM pDOSZ
MEM1_DQS[2] [viz6 RAM pDOS3
MEM1_DQS[3] ["az5 RAM_pDQS4
MEM1_DQS[4] "D24 — RAM pDQS5____
MEMI DaST A20 RAM_pDQS7
P30 RAM_nDQS0
MEM1_DQS_N[0 T29 RAM _nDQST
MEM1_DQS_N[1] [T5g RAM nDQS2
MEM1_DQS_N[2 26 RAM _nDQS3
MEM1_DQS_N[3 B25 RAM_nDQSA
MEM1_DQS_NI[4] ["Eog RAM _nDQS5
MEM1_DQS_N[5 23 RAM_nDQS6
F33 MEM1_DQS_N[6 B21 RAM_nDQS7
MEM1_RZQIN MEM1_DQS_N[7
RB12
5AGXB3H4F40C5N
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VME Bus Signals UT25-3
. vme_al AC15 AK11 vme_d0
vme_HW_ADDRESS][7:0] ' Ve a2 AD13 VME_A[1] —— VME_DI[0 FAJi2vme a1
Config_Model[1:0] vme_a3 AD14 | YME_A[2] VME_D[1] ["AH1{ vme_d2
D ' vme_a4 AE14 | YME_A[3] VME_D[2] [FAG17 vme_d3
vme_a[31:1] Vme _ab AG14 | YME_A[4] VME_D[3] [FAF12 vme d4
=TS ' Vime_ab AGT3 | VME_A[5] VME_D[4] [~AET2vme d5
vme. a0 vme_a7 AH13 | VME_A[6] VME_DI5] ["AD11 vme d6
' vme_a8 AET7 | VME_A[7] VME_D[6 AC12vme_d7
vme_a9 ACi6 | VME_A[8] VME_DI[7] ["AL72 vime d8
vme_ai0 AD15 | YME_A[9] VME _D[8] [“AK12 vme_d9
' vme af AE15 | YME_A[10 VME_D[9] ["AHi2vme d10
vme ai2 AF15 VME_A[11 VME_D[10 AG12vme diT
' vme ai3 AHT4 | VME_A[12 VME_D[11] ["AF13 vme _d12
Vme aid AH15 VME_A[13 VME_D[12 AE13 vme di3
' vme aib AK14 | VME_A[14 VME_D[13] ["ADf2vme d14
vme_alb ALT3 | YME_A[15 VME_D[14] ["ACT3vme di15
vme sysfail_out vme al7 AD16 VME_A[16 VME_D[15 AH27vme di6
' vme_af8 AET6_| YME_A[17 VME_D[16] ["AG27vme di17
G vme arbiter ena Vme aig AF16 VME_A[18 VME_D[17 AF27 vme_di18
vme_BR[3:0] ' vme_a20 AGT6 | YME_A[19 VME _DI[18] [~AE2gvme d19
— vme a2 AH16 | VME_A[20 VME_D[19] ["AB2gvme d20
B ' vme ac? AJ16 VME_A[21 VME_D[20 AC27 vme_d21
vme_a23 AKi5 | YME_A[22 VME D[21] ["AR57vme d22
vme BBSY Ve az4 AH26 | VME_A[23 VME D[22] ["AB2gvme d23
vme_BCLR_in ' Vme a?5  AG26 | VME_A[24 VME_D[23] [~A[59 vme d24
~—={ vme BCLR out Vme a6 AF24 | YME Al25 VME_DI[24] ["AR2g vme _d25
' Vme a2’/ AN31 VME_A[26 VME_D[25 [AJo8 vime d26
<} ME IRGhandier ena V308 AT | YME_A[27 VME_D[26] [~AHgvme 27—
vme_IRQ[7:1] vme_a29 AJ27 | VME_A[28 VME_D[27 [AGogvme d28
vme_IACK_in ' Vme as0______AKe7 | YME A[29 VME DI28] ["AF28 vme d29
1_vme IACK out Vme a3l ______AK31 | YME A[30 VME _DI[29] ["AE29 vme_d30
< vme_IACKIN [ VME_A[S1 YME-DISO] ["AD29 vme d31
1_vme IACKOUT - dtack_i
< e aser e AK8 _ vme_dtack_in
VME_Master_ena ' vme_am0 AC1S VME_DTACK_IN 2578 vme diack ot
vme aoe Vme ami_____AC19 | VME_AM[O0] VME_DTACK_OUT [~AJ18 Vvme berror in 18 _vme berror In
vme adir ' vme_am?2 AC22 VME_AM[1] VME_BERROR_IN AH20 vme_berror_out
vme aCLKab vme_am3 AC24 | VME_AM[2] VME_BERROR_OUT [“ATg —vme SYSFAIL In
vme_aCLKba ' vme_am4 AC25 | VME_AM[3] VME_SYSFAIL_IN [FANg vme_SYSFAIL_out
Vme am5 __AB25 | YME_AM[4] VME_SYSFAIL_OUT
vme doe ' — | YME_AM[g] AJ34 vme_aClLKab
vme_ddir vme write ALS VME_ACLKAB [TAN32 vme aCLKba
vme dCLKab = AET9]| VME_WRITE VME_ACLKBA [~AT31vme adir
vme dCLKba ' Vme as __AH25 | YME_LW VME_ADIR ["AE27 vme aoe
Vme ds0 AJ13] VME_AS VME_AOQE
' Vme dsT______AK109] YME_DS[0] AJ33_vme_dCLKab
————  VME_DSJ[1] VME_DCLKAB [“A[33 vme dCLKba
VME_DCLKBA [Fagagvme ddr———
----------‘ AG30 vme_car

VME_DDIR [FAH30 vme doe

VME—DOE U VE Vaster ena
VME_MASTER_ENA ALS0 = =

AG17__VME_BRO
VME_BRI0] ["AG1g _VME_BR1
VME_BR[1] "AGT9VME BR2
wgggg AG20__VME_BR3
. AE23__VME_in_BGO Item No. Part No. Description or Size ty. Req.
VME_IN_BG[0] FAE54 VME in_BG1 P Qty g
VME_IN_BG1] FAF55—VME n BG2
VME_IN_BG[2] [Fa; ] .
VME_IN_BG[3 Parts List
AM6 __ VME out BGO
VME_OUT_BGI[O = out | . o .
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VE_ T TDDRESST—— 33 VUE Y ADDRESSH) RO o —
VME_HW_ADDRESS3 _HW_ u TRQ4 .
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VNE AW ADDRESS; L6 ?| YME_HW_ADDRESS[4] VME_IRQ[4] [FAD21 vme TRQ6
VNE AW ADDRESS6 W6 ?| YME_HW_ADDRESS[5] VME_IRQ[5] [TAD19 vme 1RQ7
VME AW ADDRESS, N7 | VME_HW_ADDRESS[6] VME_IRQ[6] =
— VME_HW_ADDRESS[7] AN12 vme IACKIN
VI\XE’\AIEAYI)AKCOKLﬁ AE18_vme JACKOUT
Config_Mode0 P9 . — AD17 vme_JACK in
Corma Woder T Contatioceo IME IACK IN b5 Ve TAGK o1 FERMI NATIONAL ACCELERATOR LABORATORY
onfigMode - _

AF19 VME_IRQhandler_ena UNITED STATES DEPARTMENT OF ENERGY

VME_IRQHANDLER_ENA

SAGXB3H4F40CSN VME_VXS_DDamper_1GHz
VME_VXS_FPGA. VME Port

Schematic
Scale Software Drawing Number Rev
OrCAD Capture
iz | 0880-ED-417250 0
Date:  Monday, July 29, 2019 | Sheet 30 of 46

5 | 4 | 3 | 2 | 1




UT25-5

wxs linkQ o pi3:0] vxs_link0_rx_p0 AU1
B yxs linkQ rx_n[3-0] vxs_link0_rx_n0 AU2
vxs_link0_rx_pT ART
vxs_link0_rx_n1 AR2
VxS_lINKO_rx_p2 AN1
vxs_link0_rx_n2 AN2
vxs_link0_rx_p3 AL1
vxs_Iink0_rx_n3 AL2
vxs_link0_tx : vxs_link0_tx_p0 AT3
i tx n[3:0] vxs_Iink0_tx_n0 AT4
vxs_link0_tx_p1 AP3
vxs_link0_tx_nT AP4
vxs_link0_tx_p2 AM3
vxs_link0_tx_n2 AM4
vxs_link0_i{x_p3 AK3
vxs_link0_tx_n3 AK4
i 0] vxs_link1_rx_p0 AW37
B vxs Jinki rx nl3-0] vxs_linkT_rx_n0 AW36
vxs_link1_rx_pT AT39
vxs_link1_rx_n1 AT38
VXS_IINKT_rx_p2 AP39
vxs_linkT_rx_n2 AP38
vxs_link1_rx_p3 AM39
Vxs_IINk1_rx_n3 AM38 "
vxs_link1 tx : vxs_link1_tx_p0 AU37
8 vxs _link1 tx n[3:0] vxs_link1_tx_n0 AU36
vxs_link1_tx_pT AR37
vXs_IINk1_tx_n1 AR36
VXS_IINKT_Ix_p2 A WC
vxs_link1_tx_n2 AN36
vxs_link1_tx_p3 AL37
vxs_link1_tx_n3 AL36

VXS_Link0_Rx_p|
VXS_Link0_Rx_n
VXS_Link0_Rx_p|
VXS_Link0_Rx_n
VXS_Link0_Rx_p|
VXS_Link0_Rx_n|
VXS_Link0_Rx_p|
VXS_Link0_Rx_n|

LWNN = —oo

VXS_Link0_Tx_p|
VXS_Link0_Tx_n
VXS_Link0_Tx_p|
VXS_Link0_Tx_n
VXS_Link0_Tx_p|
VXS_Link0_Tx_n
VXS_Link0_Tx_p|
VXS_Link0_Tx_n

KENSHISIS R e NN

VXS_Link1_Rx_p|
VXS_Link1_Rx_n|
VXS_Link1_Rx_p|
VXS_Link1_Rx_n
VXS_Link1_Rx_p|
VXS_Link1_Rx_n
VXS_Link1_Rx_p|
VXS_Link1_Rx_n|

KEAENSHIERESK =S

VXS_Link1_Tx_p[0]
VXS_Link1_Tx_n[0]
VXS_Link1_Tx_p[1]
VXS_Link1_Tx_n[1]
VXS_Link1_Tx_p[2]
VXS_Link1_Tx_n[2]
VXS_Link1_Tx_p[3]
VXS_Link1_Tx_n[3]

M8
W—mg nPERSTLO
nPERSTL1
vxs_link0_sda_ddir B13
Vxs_link0_scl V5 D7 | VXS_PA_DIR
vxs_link0_sda_1V5 C9 VXS_PA_SCL
— VXS_PA_SDA
vxs_link1_sda_ddir  C18
vxs_Inki_scl 1V5___B15 | VXS_PB DIR
Vxs_lInki_sda_1V5__Ai6 [ VXS_PB_SCL
VXS_PB_SDA
5AGXB3H4F40C5N
DV_1V5 DV_1V5
vmebus_+5V vmebus_+5V
UT49 UT50
SN74LVC1T45 ~ © SN74LVC1T45 — ©
< o} < m
8 8 8 38
> > > >
s_link0_sda_1V5 vxs_link0_sda : s_link1_sda_1V5 i
vxs_link0_sda_ 3 A 5 4 vxs_link1_sda_ 3 A B 4 vxs n}ﬂ;ma_< >
) o ’ =)
vxs_link0_sda_ddir 5 b4 vxs_link1_sda_ddir 5 b4
DIR © DR ©
o o
DV_1V5 DV_1V5
vmebus_+5V vmebus_+5V
uTs52 uT51
SN74LVC1T45 © SN74LVC1T45 ~ ©
< s} < m
Q Q Q Q
o o o o
> > > >
s _link0_scl_1V5 vxs_link0_sc ::l s_link1_scl_1V5 i
vxs_link0_scl 3 R 5 4 vxs_link1_scl 3 A B‘4 stl.LD.KJﬁl_<
5 S 5 S
DIR © DR ©
o o
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VP2 | —
XMC_Rx_p0 AW27
XMC_Rx_n0 AV27 ] Xme_rx_po
XMC_Fx_pT AT21§| Xme_rx_n0
XMC_Rx_nT AR
XMC_RX_p: AR
XNC_Rx_n AP
XMIC_Rx_p3 AP
XNMC_Rx_n ANT7
NG Fx pa AP164 xmc_rx_n3
XMC_Rx_n4 AN16,Y| Xme_rx_p4
MC_Rx p5 AT74| Xmo._rx.nd
xmc_rx_p5

Xmc_rx_n5
Xmc_rx_p6
XMC_rx_né
xme_rx_p7

xmc_rx_n7
XMC_Tx p0 AT25
TXMC Txn0 AR5 Xmc.xp0
TXMC Tx pT A A@ xme_tx_n0 L )
TXMC Tx i AN23 | XMmc.tx p! Item No. Part No. Description or Size Qty. Req.
TXMC TxpZ AP0 Xmetent
—WC?X:_HE—ALTC xmcftx,pg
TXMC_TXp3 Al xme_tx_n i
XMC’Ti’ga :\\P g xme_tx_p3 Parts List
XMC:Tx:pli ALT7 xmc_tx_n3
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	N16845200_M16_M16
	CT79.1 (CT79.1)
	UT8A.RX4P (UT8A.C1)

	N16845200_M16_M2
	CT87.1 (CT87.1)
	UT9A.RX4P (UT9A.C1)

	N16845202_M16_M16
	CT80.1 (CT80.1)
	UT8A.RX4N (UT8A.D1)

	N16845202_M16_M2
	CT88.1 (CT88.1)
	UT9A.RX4N (UT9A.D1)

	N16845204_M16_M16
	CT75.1 (CT75.1)
	UT8A.RX5P (UT8A.A3)

	N16845204_M16_M2
	CT99.1 (CT99.1)
	UT9A.RX5P (UT9A.A3)

	N16845206_M16_M16
	CT76.1 (CT76.1)
	UT8A.RX5N (UT8A.A2)

	N16845206_M16_M2
	CT100.1 (CT100.1)
	UT9A.RX5N (UT9A.A2)

	N16845208_M16_M16
	CT78.1 (CT78.1)
	UT8A.RX6P (UT8A.B1)

	N16845208_M16_M2
	CT102.1 (CT102.1)
	UT9A.RX6P (UT9A.B1)

	N16845210_M16_M16
	CT77.1 (CT77.1)
	UT8A.RX6N (UT8A.A1)

	N16845210_M16_M2
	CT101.1 (CT101.1)
	UT9A.RX6N (UT9A.A1)

	N16845212_M16_M16
	CT82.1 (CT82.1)
	UT8A.RX7P (UT8A.F1)

	N16845212_M16_M2
	CT90.1 (CT90.1)
	UT9A.RX7P (UT9A.F1)

	N16845214_M16_M16
	CT81.1 (CT81.1)
	UT8A.RX7N (UT8A.E1)

	N16845214_M16_M2
	CT89.1 (CT89.1)
	UT9A.RX7N (UT9A.E1)

	N16853931
	RT13.2 (RT13.2)
	RT15.1 (RT15.1)
	UT5.ADJ (UT5.8)

	N16876240
	JT9.In (JT9.1)
	RT4.2 (RT4.2)
	UT1.B (UT1.4)

	N16893626
	RT41.1 (RT41.1)
	UT6.EN (UT6.4)

	N16896651
	UT7.EN (UT7.4)
	RT68.1 (RT68.1)

	N16898529
	RT79.1 (RT79.1)
	UT10.EN (UT10.4)

	N16899813
	RT91.1 (RT91.1)
	UT15.EN (UT15.4)

	N16901109
	UT32.EN (UT32.4)
	RT112.1 (RT112.1)

	N16901838_M5_MPA1
	CT8.1 (CT8.1)
	TT4.3 (TT4.3)

	N16901838_M5_MPA2
	CT3.1 (CT3.1)
	TT1.3 (TT1.3)

	N16901838_M5_MPA3
	CT5.1 (CT5.1)
	TT3.3 (TT3.3)

	N16901838_M5_MPA4
	CT4.1 (CT4.1)
	TT2.3 (TT2.3)

	N16903949
	JT12.In (JT12.1)
	RT5.2 (RT5.2)
	UT4.B (UT4.4)

	N16904105_M5_MPA1
	RT23.2 (RT23.2)
	TT4.6 (TT4.6)
	TT13.4 (TT13.4)

	N16904105_M5_MPA2
	RT17.2 (RT17.2)
	TT1.6 (TT1.6)
	TT10.4 (TT10.4)

	N16904105_M5_MPA3
	RT21.2 (RT21.2)
	TT3.6 (TT3.6)
	TT12.4 (TT12.4)

	N16904105_M5_MPA4
	RT19.2 (RT19.2)
	TT2.6 (TT2.6)
	TT11.4 (TT11.4)

	N16904220_M5_MPA1
	RT22.1 (RT22.1)
	TT4.4 (TT4.4)
	TT13.6 (TT13.6)

	N16904220_M5_MPA2
	RT16.1 (RT16.1)
	TT1.4 (TT1.4)
	TT10.6 (TT10.6)

	N16904220_M5_MPA3
	RT20.1 (RT20.1)
	TT3.4 (TT3.4)
	TT12.6 (TT12.6)

	N16904220_M5_MPA4
	RT18.1 (RT18.1)
	TT2.4 (TT2.4)
	TT11.6 (TT11.6)

	N16905944_M?
	RB134.2 (RB134.2)
	UT36.ZQ (UT36.L8)

	N16905944_M?2
	RB136.2 (RB136.2)
	UT34.ZQ (UT34.L8)

	N16908256_M?
	UT37.ZQ (UT37.L8)
	RB137.2 (RB137.2)

	N16908256_M?2
	UT26.ZQ (UT26.L8)
	RB117.2 (RB117.2)

	N16909861_M5_MPA1
	RT67.1 (RT67.1)
	TT13.3 (TT13.3)
	RT56.2 (RT56.2)

	N16909861_M5_MPA2
	RT61.1 (RT61.1)
	TT10.3 (TT10.3)
	RT50.2 (RT50.2)

	N16909861_M5_MPA3
	RT65.1 (RT65.1)
	TT12.3 (TT12.3)
	RT54.2 (RT54.2)

	N16909861_M5_MPA4
	RT63.1 (RT63.1)
	TT11.3 (TT11.3)
	RT52.2 (RT52.2)

	N16909992_M5_MPA1
	RT66.2 (RT66.2)
	RT55.2 (RT55.2)
	TT13.1 (TT13.1)

	N16909992_M5_MPA2
	RT60.2 (RT60.2)
	RT49.2 (RT49.2)
	TT10.1 (TT10.1)

	N16909992_M5_MPA3
	RT64.2 (RT64.2)
	RT53.2 (RT53.2)
	TT12.1 (TT12.1)

	N16909992_M5_MPA4
	RT62.2 (RT62.2)
	RT51.2 (RT51.2)
	TT11.1 (TT11.1)

	N16910748
	CNT7.CD1 (CNT7.4)
	RNT1.R7p2 (RNT1.10)
	RNT1.R8p2 (RNT1.9)

	N16910759
	CNT7.CC1 (CNT7.3)
	RNT1.R5p2 (RNT1.12)
	RNT1.R6p2 (RNT1.11)

	N16910770
	CNT7.CB1 (CNT7.2)
	RNT1.R3p2 (RNT1.14)
	RNT1.R4p2 (RNT1.13)

	N16910783
	CNT7.CA1 (CNT7.1)
	RNT1.R1p2 (RNT1.16)
	RNT1.R2p2 (RNT1.15)

	N16911327
	JT14.Led_G- (JT14.16)
	RB25.2 (RB25.2)

	N16911332
	RB24.2 (RB24.2)
	JT14.Led_Y- (JT14.14)

	N16913100_M16_M16
	UT8A.RBias (UT8A.G10)
	RB81.1 (RB81.1)

	N16913100_M16_M2
	UT9A.RBias (UT9A.G10)
	RB82.1 (RB82.1)

	N16914511
	RT7.2 (RT7.2)
	UT3.B (UT3.4)
	JT11.In (JT11.1)

	N16942385_M5_MPA1
	UB4.FB+ (UB4.4)
	RB20.2 (RB20.2)

	N16942385_M5_MPA2
	UB1.FB+ (UB1.4)
	RB14.2 (RB14.2)

	N16942385_M5_MPA3
	UB2.FB+ (UB2.4)
	RB17.2 (RB17.2)

	N16942385_M5_MPA4
	UB3.FB+ (UB3.4)
	RB18.2 (RB18.2)

	N16942568_M5_MPA1
	RB8.2 (RB8.2)
	UB4.Vin- (UB4.3)
	RB20.1 (RB20.1)

	N16942568_M5_MPA2
	RB2.2 (RB2.2)
	UB1.Vin- (UB1.3)
	RB14.1 (RB14.1)

	N16942568_M5_MPA3
	RB5.2 (RB5.2)
	UB2.Vin- (UB2.3)
	RB17.1 (RB17.1)

	N16942568_M5_MPA4
	RB6.2 (RB6.2)
	UB3.Vin- (UB3.3)
	RB18.1 (RB18.1)

	N16944401_M5_MPA1
	RB19.2 (RB19.2)
	UB4.FB- (UB4.1)

	N16944401_M5_MPA2
	RB13.2 (RB13.2)
	UB1.FB- (UB1.1)

	N16944401_M5_MPA3
	RB15.2 (RB15.2)
	UB2.FB- (UB2.1)

	N16944401_M5_MPA4
	RB16.2 (RB16.2)
	UB3.FB- (UB3.1)

	N16944762_M5_MPA1
	RB19.1 (RB19.1)
	RB7.2 (RB7.2)
	UB4.Vin+ (UB4.2)

	N16944762_M5_MPA2
	RB13.1 (RB13.1)
	RB1.2 (RB1.2)
	UB1.Vin+ (UB1.2)

	N16944762_M5_MPA3
	RB15.1 (RB15.1)
	RB3.2 (RB3.2)
	UB2.Vin+ (UB2.2)

	N16944762_M5_MPA4
	RB16.1 (RB16.1)
	RB4.2 (RB4.2)
	UB3.Vin+ (UB3.2)

	N16952235_M5_MPA1
	UB12.FB- (UB12.1)
	RB68.2 (RB68.2)

	N16952235_M5_MPA2
	UB9.FB- (UB9.1)
	RB62.2 (RB62.2)

	N16952235_M5_MPA3
	UB10.FB- (UB10.1)
	RB65.2 (RB65.2)

	N16952235_M5_MPA4
	UB11.FB- (UB11.1)
	RB66.2 (RB66.2)

	N16952395_M5_MPA1
	RB43.2 (RB43.2)
	UB12.Vin+ (UB12.2)
	RB68.1 (RB68.1)

	N16952395_M5_MPA2
	RB37.2 (RB37.2)
	UB9.Vin+ (UB9.2)
	RB62.1 (RB62.1)

	N16952395_M5_MPA3
	RB39.2 (RB39.2)
	UB10.Vin+ (UB10.2)
	RB65.1 (RB65.1)

	N16952395_M5_MPA4
	RB41.2 (RB41.2)
	UB11.Vin+ (UB11.2)
	RB66.1 (RB66.1)

	N16952557_M5_MPA1
	RB42.2 (RB42.2)
	RB67.1 (RB67.1)
	UB12.Vin- (UB12.3)

	N16952557_M5_MPA2
	RB36.2 (RB36.2)
	RB61.1 (RB61.1)
	UB9.Vin- (UB9.3)

	N16952557_M5_MPA3
	RB38.2 (RB38.2)
	RB63.1 (RB63.1)
	UB10.Vin- (UB10.3)

	N16952557_M5_MPA4
	RB40.2 (RB40.2)
	RB64.1 (RB64.1)
	UB11.Vin- (UB11.3)

	N16952721_M5_MPA1
	RB67.2 (RB67.2)
	UB12.FB+ (UB12.4)

	N16952721_M5_MPA2
	RB61.2 (RB61.2)
	UB9.FB+ (UB9.4)

	N16952721_M5_MPA3
	RB63.2 (RB63.2)
	UB10.FB+ (UB10.4)

	N16952721_M5_MPA4
	RB64.2 (RB64.2)
	UB11.FB+ (UB11.4)

	N16958407
	UT18.ADJ (UT18.9)
	RT98.1 (RT98.1)
	RT103.2 (RT103.2)

	N16958474
	UT18.Ssoft (UT18.7)
	CT185.1 (CT185.1)

	N16958582
	UT18.EN (UT18.4)
	RT100.1 (RT100.1)

	N16970904_M12_ADC0T
	UT12.DA0P (UT12.61)
	CT145.2 (CT145.2)

	N16970904_M12_ADC0T1
	UT11.DA0P (UT11.61)
	CT121.2 (CT121.2)

	N16970906_M12_ADC0T
	CT146.2 (CT146.2)
	UT12.DA0M (UT12.62)

	N16970906_M12_ADC0T1
	CT122.2 (CT122.2)
	UT11.DA0M (UT11.62)

	N16970908_M12_ADC0T
	UT12.DA1P (UT12.58)
	CT143.2 (CT143.2)

	N16970908_M12_ADC0T1
	UT11.DA1P (UT11.58)
	CT119.2 (CT119.2)

	N16970910_M12_ADC0T
	CT144.2 (CT144.2)
	UT12.DA1M (UT12.59)

	N16970910_M12_ADC0T1
	CT120.2 (CT120.2)
	UT11.DA1M (UT11.59)

	N16970920_M12_ADC0T
	CT132.2 (CT132.2)
	UT12.DB0P (UT12.66)

	N16970920_M12_ADC0T1
	CT124.2 (CT124.2)
	UT11.DB0P (UT11.66)

	N16970922_M12_ADC0T
	UT12.DB0M (UT12.65)
	CT131.2 (CT131.2)

	N16970922_M12_ADC0T1
	UT11.DB0M (UT11.65)
	CT123.2 (CT123.2)

	N16970924_M12_ADC0T
	CT134.2 (CT134.2)
	UT12.DB1P (UT12.69)

	N16970924_M12_ADC0T1
	CT126.2 (CT126.2)
	UT11.DB1P (UT11.69)

	N16970926_M12_ADC0T
	UT12.DB1M (UT12.68)
	CT133.2 (CT133.2)

	N16970926_M12_ADC0T1
	UT11.DB1M (UT11.68)
	CT125.2 (CT125.2)

	N16970928_M12_ADC0T
	CT136.2 (CT136.2)
	UT12.DB2P (UT12.72)

	N16970928_M12_ADC0T1
	CT128.2 (CT128.2)
	UT11.DB2P (UT11.72)

	N16970930_M12_ADC0T
	CT135.2 (CT135.2)
	UT12.DB2M (UT12.71)

	N16970930_M12_ADC0T1
	CT127.2 (CT127.2)
	UT11.DB2M (UT11.71)

	N16970932_M12_ADC0T
	UT12.DB3P (UT12.2)
	CT138.2 (CT138.2)

	N16970932_M12_ADC0T1
	UT11.DB3P (UT11.2)
	CT130.2 (CT130.2)

	N16970934_M12_ADC0T
	CT137.2 (CT137.2)
	UT12.DB3M (UT12.1)

	N16970934_M12_ADC0T1
	CT129.2 (CT129.2)
	UT11.DB3M (UT11.1)

	N16971074_M12_ADC0T
	UT12.DA2P (UT12.55)
	CT141.2 (CT141.2)

	N16971074_M12_ADC0T1
	UT11.DA2P (UT11.55)
	CT117.2 (CT117.2)

	N16971076_M12_ADC0T
	CT142.2 (CT142.2)
	UT12.DA2M (UT12.56)

	N16971076_M12_ADC0T1
	CT118.2 (CT118.2)
	UT11.DA2M (UT11.56)

	N16971078_M12_ADC0T
	UT12.DA3P (UT12.53)
	CT139.2 (CT139.2)

	N16971078_M12_ADC0T1
	UT11.DA3P (UT11.53)
	CT115.2 (CT115.2)

	N16971080_M12_ADC0T
	UT12.DA3M (UT12.54)
	CT140.2 (CT140.2)

	N16971080_M12_ADC0T1
	UT11.DA3M (UT11.54)
	CT116.2 (CT116.2)

	N17005668
	DT1.-LED1 (DT1.2)
	RNB1.R1p2 (RNB1.8)

	N17005784
	DT1.-LED2 (DT1.4)
	RNB1.R2p2 (RNB1.7)

	N17005902
	DT1.-LED3 (DT1.6)
	RNB1.R3p2 (RNB1.6)

	N17006022
	DT1.-LED4 (DT1.8)
	RNB1.R4p2 (RNB1.5)

	N17020258
	RT101.1 (RT101.1)
	UT20.EN (UT20.4)

	N17020260
	RT102.1 (RT102.1)
	RT97.2 (RT97.2)
	UT20.ADJ (UT20.9)

	N17020266
	UT20.Ssoft (UT20.7)
	CT171.1 (CT171.1)
	CT171.1 (CT171.1)

	N17162443
	RB115.1 (RB115.1)
	UT28.FB1 (UT28.A7)
	PWR1.FB_PWR1
	RBT8.2 (RBT8.2)

	N17162550
	RB116.1 (RB116.1)
	UT28.FB2 (UT28.D7)
	RBT9.2 (RBT9.2)
	PWR1.FB_PWR2

	N17162621
	RB121.1 (RB121.1)
	UT28.FB3 (UT28.G7)
	PWR1.FB_PWR3
	RBT11.2 (RBT11.2)

	N17162639
	RB124.1 (RB124.1)
	UT28.FB4 (UT28.J7)
	RBT13.2 (RBT13.2)
	PWR1.FB_PWR4

	N17165574
	RB89.1 (RB89.1)
	UT21.FB1 (UT21.A7)
	RBT1.2 (RBT1.2)
	PWR4.FB_PWR1

	N17165598
	RB92.1 (RB92.1)
	UT21.FB2 (UT21.D7)
	RBT2.2 (RBT2.2)
	PWR4.FB_PWR2

	N17165614
	RB97.1 (RB97.1)
	UT21.FB3 (UT21.G7)
	RBT4.2 (RBT4.2)
	PWR4.FB_PWR3

	N17165634
	RB102.1 (RB102.1)
	UT21.FB4 (UT21.J7)
	RBT6.2 (RBT6.2)
	PWR4.FB_PWR4

	N17165907
	UT28.CLKOUT (UT28.J3)
	UT21.CLKIN (UT21.C7)
	PWR1.clock_out
	PWR4.clock_in

	N17171819
	UT16.EN (UT16.4)
	RT93.1 (RT93.1)

	N17171821
	RT86.2 (RT86.2)
	UT16.ADJ (UT16.9)
	RT85.1 (RT85.1)

	N17171827
	UT16.Ssoft (UT16.7)
	CT147.1 (CT147.1)

	N17173205
	RT90.1 (RT90.1)
	UT14.EN (UT14.4)

	N17173207
	RT80.1 (RT80.1)
	RT81.2 (RT81.2)
	UT14.ADJ (UT14.9)

	N17173213
	CT105.1 (CT105.1)
	UT14.Ssoft (UT14.7)

	N17225250
	RBT3.2 (RBT3.2)
	UT21.TRACK/SS2 (UT21.D6)
	RB96.2 (RB96.2)
	PWR4.Track_PWR2

	N17225253
	RBT5.2 (RBT5.2)
	UT21.TRACK/SS3 (UT21.G6)
	RB101.2 (RB101.2)
	PWR4.Track_PWR3

	N17225256
	RBT7.2 (RBT7.2)
	UT21.TRACK/SS4 (UT21.K6)
	RB104.2 (RB104.2)
	PWR4.Track_PWR4

	N17225259
	RB87.2 (RB87.2)
	UT21.TRACK/SS1 (UT21.A6)
	CT169.2 (CT169.2)
	PWR4.Track_PWR1

	N17227261
	RB127.2 (RB127.2)
	UT28.TRACK/SS4 (UT28.K6)
	PWR1.Track_PWR4
	CT225.2 (CT225.2)

	N17227309
	RBT10.2 (RBT10.2)
	UT28.TRACK/SS2 (UT28.D6)
	RB118.2 (RB118.2)
	PWR1.Track_PWR2

	N17227310
	RBT12.2 (RBT12.2)
	UT28.TRACK/SS3 (UT28.G6)
	RB122.2 (RB122.2)
	PWR1.Track_PWR3

	N17227311
	RT109.2 (RT109.2)
	UT28.TRACK/SS1 (UT28.A6)
	RB114.2 (RB114.2)
	PWR1.Track_PWR1

	N17234588
	UT17.FBCLKin (UT17.34)
	CB56.2 (CB56.2)

	N17234594
	CB55.1 (CB55.1)
	RB86.2 (RB86.2)
	TT9.4 (TT9.4)

	N17234597
	CB55.2 (CB55.2)
	UT17.FBCLKin_L (UT17.35)

	N17234789_M14
	UT23.OSCin_L (UT23.44)
	CB60.2 (CB60.2)

	N17234789_T?
	UT17.OSCin_L (UT17.44)
	CT158.2 (CT158.2)

	N17237737_M14
	CB59.2 (CB59.2)
	UT23.CPout2 (UT23.46)
	CB58.2 (CB58.2)

	N17237737_T?
	UT17.CPout2 (UT17.46)
	CB52.2 (CB52.2)
	CB53.2 (CB53.2)

	N17240540_M14
	CB59.1 (CB59.1)
	RB90.2 (RB90.2)

	N17240540_T?
	RB85.2 (RB85.2)
	CB52.1 (CB52.1)

	N17252060_M14
	UT23.OSCin (UT23.43)
	CB61.2 (CB61.2)

	N17252060_T?
	UT17.OSCin (UT17.43)
	CT159.2 (CT159.2)

	N17255375
	UT17.CPout1 (UT17.32)
	UT19.Vc (UT19.1)
	CT183.1 (CT183.1)
	CT184.1 (CT184.1)

	N17256802
	UT17.LDObyp1 (UT17.11)
	CNT3-1.C1_1 (CNT3-1.1)

	N17257876_M14
	CB63.1 (CB63.1)
	UT23.LDObyp2 (UT23.12)

	N17257876_T?
	UT17.LDObyp2 (UT17.12)
	CTB1.1 (CTB1.1)

	N17261856
	UT17.DCLKout8 (UT17.51)
	CT149.2 (CT149.2)

	N17261858
	UT17.DCLKout8_L (UT17.52)
	CT148.2 (CT148.2)

	N17261884
	CT151.2 (CT151.2)
	UT17.DCLKout10 (UT17.54)

	N17261886
	CT150.2 (CT150.2)
	UT17.DCLKout10_L (UT17.55)

	N17278612
	RT104.2 (RT104.2)
	CT183.2 (CT183.2)

	N17281456
	RT108.1 (RT108.1)
	UT24.OE (UT24.1)

	N17352943_M?
	RB111.2 (RB111.2)
	UT27.ZQ (UT27.L8)

	N17352943_M?2
	RB132.2 (RB132.2)
	UT31.ZQ (UT31.L8)

	N17353315_M?
	RB129.2 (RB129.2)
	UT30.ZQ (UT30.L8)

	N17353315_M?2
	RB138.2 (RB138.2)
	UT35.ZQ (UT35.L8)

	N17362292
	UT41.Vref (UT41.23)
	RB140.2 (RB140.2)
	RB135.1 (RB135.1)

	N17396544
	RB139.2 (RB139.2)
	RB133.1 (RB133.1)
	UT46.Vref (UT46.23)

	N17502298
	UT17.SDCLKout1 (UT17.3)
	CT154.2 (CT154.2)

	N17502305
	UT17.SDCLKout1_L (UT17.4)
	CT156.2 (CT156.2)

	N17502343
	UT17.DCLKout12 (UT17.62)
	CT153.2 (CT153.2)

	N17502357
	CT152.2 (CT152.2)
	UT17.DCLKout12_L (UT17.63)

	N185231
	RB125.2 (RB125.2)
	UT25-8.nSTATUS (UT25-8.F35)
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